INTRODUCTION

MODERN HUMANS ARE EXPERIENCING 2 PARALLEL TRENDS, INCREASING BODY MASS INDEX (BMI)
1 AND A DECLINE IN AVERAGE SLEEPING TIME. 2 OBESITY is reaching epidemic proportions throughout the developed world and is attributed largely to industrialization with reduced acute and chronic disease, 3 increased food consumption, and lowered levels of physical activity. 1 Early humans were likely to have gotten more sleep per night on average, since their circadian rhythms were more closely synchronized to the rising and setting of the sun. Today we have artificial light to extend our active phases and many other distractions that prevent us from getting adequate sleep.
Mounting evidence from laboratory studies with animals and humans suggests a mechanistic link between lack of sleep and increasing body weight. Prolonged sleep deprivation has been shown to increase food intake in rats. 4 Circadian fluctuations in blood leptin levels have been reported in humans, with peaks in leptin secretion occurring during sleep. 5 A study conducted by researchers at the University of Chicago found that short-term sleep curtailment impacted the neuroendocrine control of appetite in healthy young lean men. 6 Comparisons were made between results obtained after the subjects were exposed to a sleep-debt condition and after a sleep-recovery condition. The sleep-curtailment condition resulted in decreased leptin levels, increased ghrelin levels, and markedly elevated hunger and appetite ratings. The subjects were found to particularly crave sweets, starch, and salty snacks after being deprived of sleep. The metabolic regulatory system would be expected to initiate caloric intake to counterbalance additional energy expenditures from increased wake time, but, in this case, the increased energy expenditures were presumed to be negligible, since the experimental protocol called for the extra hours of wakefulness to be spent lying in bed or sitting in a comfortable chair. 6 In light of evolutionary pressures such as the thrifty genotype that favors weight gain and maintenance, it is not surprising that the metabolic regulatory system could overcompensate for additional energy expenditures and lead to obesity over time. In an analysis of data from the Wisconsin Sleep Cohort Study, a population-based longitudinal study of sleep disorders, short sleep duration was found to be associated with reduced leptin levels, elevated ghrelin levels, and increased BMI in subjects between the ages of 30 and 60 years. 7 A U-shaped curvilinear association between sleep duration and BMI was observed, with persons sleeping less than 8 hours having increased BMI proportional to decreased sleep. 7 Sleep loss has also been linked to decreased glucose tolerance, a risk factor for obesity. Depriving normal subjects of sleep has been shown to result in insulin responses to hyperglycemia characteristic of insulin resistance and a prediabetic metabolic state. 8 Spiegel et al 9 found that healthy men whose sleep was restricted to 4 hours per night for 6 nights experienced a 30% reduction in insulin response to glucose.
Inadequate sleep and poor-quality sleep are associated with obesity in children, [10] [11] [12] adolescents, 13 and adults 14, 15 studied in case-control and cross-sectional studies. Sleep duration was de-termined in these studies by parental report with children, by 24-hour wrist actigraphy with adolescents, and by self-report with adults. In 1 of the cross-sectional studies with adults, data from 1772 subjects over the age of 15 years were examined from the Health and Nutritional Survey of Valencia, Spain, conducted in 1994. 14 The investigators found an inverse and statistically significant association between self-reported sleep duration and obesity. Subjects who reported sleeping 9 or more hours per night had less than half the risk of obesity of those who reported sleeping only 6 hours or less per night (prevalence odds ratio [OR] = 0.43; 95% confidence interval [CI]: 0.27-0.67).
We are aware of only 1 other study that explored the relationship between sleep duration and obesity in adults using longitudinal data. In that single-age cohort study, 496 young adults, two thirds of whom had high scores on a psychological symptoms questionnaire, were interviewed at the ages of 27, 29, 34, and 40 years. 16 Strong cross-sectional associations were found between sleep durations less than 6 hours and obesity at ages 27, 29, and 34 years. They found a virtually monotonic trend toward lower BMI and lower weight gain over the follow-up period among those with longer sleep durations.
The present investigation, based upon both longitudinal and cross-sectional data from a large United States sample, was conducted to explore whether the number of hours of sleep reported per night is associated with obesity and weight gain after controlling for the potential confounding variables of depression, physical activity, education, ethnicity, alcohol consumption, cigarette smoking, sex, waking during the night, daytime sleepiness, and age. We hypothesized that shorter sleep durations would be associated with higher average BMIs, higher likelihoods of suffering from obesity, and higher weight gain over the follow-up period.
METHODS
Subjects
Subjects for this study were participants in the 1982-1984, 17 1987, 18 and 1992 19 Epidemiologic Follow-up Studies of the first National Health and Nutrition Examination Survey (NHANES I). The NHANES I survey included a standardized medical examination and questionnaires to obtain information on the effects of clinical, environmental, and behavioral factors on health conditions. The survey included a probability sample of the civilian noninstitutionalized population of the United States between 1971 and 1975. The NHANES I Epidemiologic Followup Study conducted between 1982 and 1984 attempted to trace and interview NHANES I subjects, or their proxies, who were aged 25 to 74 years at baseline (n = 14 407). Eighty-five percent of all eligible subjects were successfully recontacted (n = 12 220). Individuals who were deceased (n = 1697), whose body weight or height were not measured (n = 542), or who did not answer the question regarding the number of hours of sleep obtained per night (n = 393) were excluded from the cross-sectional components of the analyses, yielding a total final sample size of 9588. The NHANES I Epidemiologic Followup Study conducted in 1987 also traced and interviewed subjects from NHANES I who were aged 25 to 74 years at baseline. Sixty-nine percent of the eligible subjects were successfully recontacted (n = 9998). Individuals who were deceased (n = 1096), whose height or self-reported body weight was missing (n = 529), or who did not answer the question regarding the number of hours of sleep obtained per night (n = 300) were excluded from the 1987 longitudinal components of the analyses, yielding a final sample size of 8073. The 1992 Followup Study also traced and interviewed subjects from NHANES I who were aged 25 to 74 years at baseline. Sixty percent of the eligible subjects were successfully recontacted (n = 8634). Individuals who were deceased (n = 1046), whose height or self-reported body weight was missing (n = 373), or who did not answer the question regarding the number of hours of sleep obtained per night (n = 234) were excluded from the 1992 longitudinal components of the analyses, yielding a final sample size of 6981. Missing values for variables other than body weight, height, and hours of sleep per night, which for most variables represented less than 5% of the total sample size, were imputed using mean and mode substitution.
To see whether the subjects (n = 9588) included in our study in 1982-1984 differed substantially from the NHANES I cohort (n = 14 407) in 1971-1975, we performed analyses on baseline variables available in both groups to determine their effects upon loss to follow-up. Age at baseline was categorized into ten 5-year age groups, and rates of loss to follow-up were highest for participants aged 60 years and older. Rates of loss to follow-up were also higher among nonwhites (45% for nonwhites vs 31% for whites), men (39% for men vs 30% for women), those who had not graduated from high school (42% for < high-school grad vs 33% for ≥ high-school grad), and the obese (36% for obese, 34% for overweight, and 33% for lean).
The NHANES I includes weights to account for the complex sampling design and to allow approximations of the United States population. We conducted nonweighted analyses using SAS Software 20 for 3 reasons. First, our objective was not to provide national estimates but, rather, to look at the relationship between sleep duration, BMI, obesity, and weight gain. Second, our study's baseline measures were taken from the 1982-1984 Follow-up to the NHANES I, so the weights created for baseline measures taken from the 1971-1974 NHANES I did not account for subjects who were lost to follow-up between the 2 waves. Third, there have been differences of opinion regarding the appropriateness of using the sample weights with the NHANES.
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Measures
The dependent variables used in the study were the subject's BMI (ie, weight in kilograms divided by the square of height in meters-kg/m 2 ), obesity status based upon BMI, and change in BMI over the follow-up period. The subjects' adult heights were obtained at the baseline NHANES I conducted between 1971 and 1975, and the presumption was made that their heights had not changed during the follow-up period. Cross-sectional analyses were conducted using the actual measured body weight obtained from the 1982-1984 Follow-up, and longitudinal analyses were performed using the self-reported body weight obtained from the 1987 and 1992 follow-ups. Change in BMI over the follow-up period was computed by subtracting the subjects' BMI in 1982-1984 from their BMI at the end of the follow-up period in 1992. BMI was dichotomized between obese (BMI ≥ 30) and nonobese (BMI < 30) for logistical regression analyses and retained as a continuous variable for linear regression analyses.
The independent variable used in the study was the subjects' self-reported average number of hours of sleep obtained per night. The question asked in the 1982-1984 NHANES was, "How many hours of sleep do you usually get a night (or when you usually sleep)?" This question was asked only at baseline, the time of the 1982-1984 study, and was not asked again at the times of the 1987 and 1992 follow-ups. Questions were also asked about trouble waking up during the night and daytime sleepiness. If the number of hours of sleep obtained per night was represented in the regression models as a continuous variable, then the assumption would have to be made that each additional hour of sleep per night is associated with the same change in the dependent variable, regardless of the number of hours of sleep. The validity of this assumption was checked by running a logistic regression model with obese and nonobese as the dependent variable and the different numbers of hours of sleep per night as the independent variables. We then plotted the β coefficients associated with each hour of sleep reported per night and found that the plot was not linear and, therefore, indicated that each additional hour of sleep per night is not associated with the same change in the log odds of obesity. We therefore chose to categorize the number of hours of sleep per night rather than using sleep duration as a continuous variable. Few subjects reported getting either extremely low (2 or 3, n = 64), or extremely high (11 or more, n = 63) numbers of hours of sleep per night, so we created categories for subjects who reported getting 2 to 4 hours and 10 or more hours per night.
Control variables in the study included depression, physical activity, education, ethnicity, alcohol consumption, cigarette smoking, sex, waking during the night, daytime sleepiness, and age. Measures for all of the control variables were obtained at the time of the 1982-1984 Follow-up.
The Center for Epidemiologic Studies Depression Scale, designed to measure symptoms of depression in community studies, was used in the NHANES I Followup Study. The Center for Epidemiologic Studies Depression Scale has 20 items that ask the frequency of experiencing specific depressive symptoms during the previous week. The scoring for positively worded items is reversed, so high scores represent responses in the depressed range. The standard cutoff score for the presence of depressive symptoms is 16 out of a total possible score of 60. 22 We therefore defined the presence of depression as a score of 16 or above on the Center for Epidemiologic Studies Depression Scale.
The subjects' level of physical activity was measured by adding the scores from 2 questions that asked them to estimate how much physical activity they obtained in recreational and nonrecreational activities. They were given a score of 3 if they were very active, 2 if they were moderately active, and 1 if they were inactive. Scores therefore ranged from 2 to 6, with increasing scores representing increased levels of physical activity.
The subjects' consumption of alcohol was determined by adding their reported daily consumption of beer, wine, and hard liquor. Their reported daily intake of alcohol was then placed into 3 categories. The first category was made up of subjects who reported complete abstinence from alcohol. The second category was made up of those who reported drinking more than 0 and less than or equal to 2 drinks per day, and the third category was made up of those who reported drinking more than 2 drinks per day.
Smokers were defined as subjects who reported currently smoking cigarettes or who reported smoking an average of at least 1 cigarette per day. The waking-during-the-night and daytime-sleepiness questions were answered on 5-point Likert scales (never, rarely, sometimes, often, and almost always).
Statistical Analysis
After preliminary univariate and bivariate analyses, we used logistic and linear regression analyses to examine the relationship between the dependent variables of obesity status and BMI and the number of hours of sleep per night while controlling for depression, physical activity, education, ethnicity, alcohol consumption, cigarette smoking, sex, waking during the night, daytime sleepiness, and age. We performed 2 types of analyses to test whether sleep duration was associated with weight gain. First, we conducted a bivariate analysis of the subjects' responses to 2 questions asked in 1982-1984. One question asked "Compared to one year ago, do you have sleep problems much more now, somewhat more now, somewhat less now, much less now, or is your sleeping pattern about the same?" and the other question asked "How does your weight now compare to your weight 6 months ago? Is it at least 10 pounds more, at least 10 pounds less, or about the same?" Second, we performed linear regression analyses with change in BMI over the follow-up period (BMI in 1992 minus BMI in 1982-1984) as the dependent variable. The significance of individual coefficients in the logistic regression models were determined by the 95% confidence limits for ORs, while the significance of individual coefficients in the linear regression models were determined by P values. The significance of the overall logistic and linear regression models were determined by Wald χ 2 tests. We tested for multiplicative interaction between age and duration of sleep with the log likelihood ratio test and found that age acted as an effect modifier between the number of hours of sleep per night and obesity (P < .05). We then stratified the sample by 10-year age increments and performed logistic regression analyses with each. The OR for obesity of sleeping 7 hours per night compared with the other sleep categories were similar for subjects who were in their 30s and 40s at the time of the 1982-1984 Follow-up. We chose to divide the sample into 3 age groups, with subjects who at the time of the 1982-1984 study were between the ages of 32 and 49 in one group, subjects who were between the ages of 50 and 67 in another group, and subjects who were between the ages of 68 and 86 in the final group. Logistic and linear regression analyses were completed with each age group for the 1982-1984 data, 1987 data, and 1992 data. No significant relationships were found between sleep and weight statuses in the 2 older age groups, so multivariate results are shown for the 32-to-49 age group only. After excluding subjects who were deceased, whose body weights or heights had not been measured, and who did not answer the hours of sleep question, there were 3682 subjects between the ages of 32 and 49 years for the 1982-1984 cross sectional analyses, 3355 for the 1987 longitudinal analyses, and 3208 for the 1992 longitudinal analyses.
RESULTS
Results for the bivariate analyses at baseline are shown in Tables 1 and 2. There were significant differences between sleepduration categories and obesity-status categories for subjects between the ages of 32 and 49 years, while there were no significant differences for subjects between the ages of 50 and 86 years. The obese category had the highest percentage of subjects between the ages of 32 and 49 years who reported getting less than 7 hours of sleep per night, while the lean category had the lowest percentage of subjects who reported getting less than 7 hour of sleep per night (Table 1 ). There were also significant differences between obesity status and the control variables of physical activity, education, ethnicity, alcohol consumption, cigarette smoking, sex, waking during the night, and age (Table 2) . Figure 1 shows the average BMI at the times of the [1982] [1983] [1984] 1987 , and 1992 surveys by sleep duration for subjects who were between the ages of 32 and 49 years at baseline. BMI was computed using actual measured body weights at the time of the 1982-1984 survey and self-reported body weights at the times of the 1987 and 1992 follow-ups. Subjects who reported getting 2 to 4 hours, 5 hours, and 6 hours of sleep per night at baseline had the first, second, and third highest average BMI, respectively, of the sleep-duration categories in 1982-1984, 1987, and 1992 . Table 3 and Figure 2 show the results for the logistic regression analyses, in which the dependent variable was dichotomized between nonobese (BMI < 30) and obese (BMI ≥ and men who slept 9 hours per night were more likely to be obese, while men who slept 8 hours per night and women who slept 9 hours per night were not more likely to be obese. In Figure 2 , in which the data for both sexes are pooled, subjects with 8-and 9-hour sleep durations did not differ significantly from those with 7-hour sleep durations.
In the results from the cross-sectional analyses shown in Figure  2 , subjects between the ages of 32 and 49 years who reported getting 2 to 4, 5, and 6 hours of sleep per night were 235% (OR = 2.35, 95% CI 1.36-4.05), 60% (OR = 1.60, 95% CI 1.12-2.29), and 27% (OR = 1.27, 95% CI 1.01-1.60) more likely to be obese after adjusting for the potential confounding variables than subjects who reported getting 7 hours of sleep per night, respectively. Subjects who reported getting 4 or fewer hours of sleep per night at baseline continued to be significantly more likely than those who reported getting 7 hours per night to be obese at the times of the 1987 and 1992 follow-up studies. The likelihood of being obese for subjects who reported getting more than 7 hours of sleep per night was not significantly different than for subjects who reported getting 7 hours per night in either the cross-sectional or longitudinal results. All of the logistic regression models, both before and after the inclusion of the potential confounding Inadequate Sleep as a Risk Factor for Obesity-Gangwisch et al variables, were statistically significant (P ≤ .01). The dependent variable of BMI was retained as a continuous variable in the linear regression analyses. In figure 3 , it can be seen that at baseline, after controlling for the potential confounding variables, the average BMI for subjects who slept 2 to 4, 5, and 6 hours per night was 2.25 (SEM 0.75), 1.33 (SEM 0.45), and 0.65 (SEM 0.27) points higher than the average BMI of subjects who slept 7 hours per night, respectively. The average BMI associated with sleep durations less than 7 hours continued to be significantly elevated in comparison with sleep durations of 7 hours at follow-up in 1987 and in 1992. In comparison to getting 7 hours of sleep per night, getting more than 7 hours of sleep per night was not significantly associated with either an increased or decreased BMI. All of these linear regression models, both before and after the inclusion of the potential confounding variables, were statistically significant (P ≤ .01). Table 4 shows the bivariate results comparing the subject's responses to questions asked in the 1982-1984 survey about their weight compared with 6 months earlier and their sleeping problems compared with a year earlier. Among the subjects who reported that their sleeping problems were much more than they had been a year earlier, a higher percentage of them reported having gained at least 10 pounds over the previous 6 months. Among the subjects who reported that their sleeping problems were much less than they had been a year earlier, a higher percentage of them reported having lost at least 10 pounds over the previous 6 months.
Subjects between the ages of 32 and 49 years who remained in the study through 1992 gained an average of 1.02 BMI points (SD 2.91) over the 8-to 10-year follow-up period. The average increase in BMI over the follow-up period was the highest for subjects who reported getting 2 to 4 hours of sleep per night (mean = 1.46, SD = 3.46) and was the lowest for subjects who reported getting 10 or more hours of sleep per night (mean = 0.08, SD = 3.66). In linear regression analyses with change in BMI as the dependent variable and sleep duration as a continuous variable, each additional hour of sleep at baseline was negatively associated with change in BMI over the follow-up period while adjusting for the potential confounding variables. This association was in the hypothesized direction but was small and statistically insignificant (β = -.053, P = .27). Figure 4 shows the results from the linear regression model with sleep duration categorized. In comparison with getting 7 hours of sleep per night, getting 2 to 4 hours was associated with a higher increase in BMI over the follow-up period and getting 10 or more hours was associated with a lower increase in BMI, but these differences were not statistically significant.
Thus, among the subjects between the ages of 32 and 49 years, a higher percentage of obese subjects reported getting fewer than 7 hours of sleep per night. Subjects with 2-to 4-hour sleep durations had the highest average BMI, while those with 5-and 6-hour sleep durations had the second and third highest average BMI, respectively. In comparison with subjects with sleep durations of 7 hours, those with sleep durations less than 7 hours were more
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Inadequate Sleep as a Risk Factor for Obesity-Gangwisch et al [1982] [1983] [1984] and 1992 for subjects between the ages of 32 and 49 by sleep duration adjusted for depression, physical activity, education, ethnicity, alcohol consumption, cigarette smoking, gender, waking during the night, daytime sleepiness, and age. (BMI is calculated as the weight in kg divided by height in meters squared.) (5) 55 (2) 34 (7) Data are presented as number (%).
likely to be obese in the logistic regression models and had higher average BMIs in the linear regression models. In the [1982] [1983] [1984] 1987 , and 1992 logistic regression models, among those with sleep durations less 7 hours, as their sleep durations decreased, their likelihoods of being obese progressively increased. Subjects who got 2 to 4 hours of sleep per night at baseline gained the most weight over the follow-up period, while subjects who got 10 or more hours of sleep gained the least weight. In multivariate models, increasing sleep duration had a negative association with change in BMI over the follow-up period, but this association was small and statistically insignificant.
DISCUSSION
This study showed an association between self-reported sleep duration and obesity cross-sectionally at baseline while controlling for potentially confounding variables in a large United States sample. Significant differences in sleep duration by obesity status were found only for subjects who were between the ages of 32 and 49 years at baseline. Increased mortality associated with obesity, age-related sleep changes, and a cohort effect represent possible explanations for the different relationships found between sleep duration and obesity in the younger and older age groups. First, obese subjects would be less likely to survive into their later years, since they are at an increased risk for serious and potentially fatal conditions such as diabetes mellitus, hypertension, dyslipidemia, coronary artery disease, and some cancers. 23 Second, advanced age is associated with changes in sleep characteristics and structure, with increased difficulties in sleep initiation and maintenance. 24 Third, the older and younger cohorts lived through distinct historical time periods with different stressors and societal norms for health practices, such as physical activity and diet. The relationship between sleep duration and BMI in our study differed from those found in studies with different age groups. In an analysis of data from the Cancer Prevention Study II with 1.1 million subjects between the ages of 30 and 102 years, investigators found a U-shaped relationship between BMI and self-reported sleep duration in women and "a virtually monotonic trend toward lower body mass indexes among those with longer sleep durations" in men. 15 A U-shaped relationship between BMI and sleep duration was also observed in men and women between the ages of 30 and 60 years in the Wisconsin Sleep Cohort Study. 7 A cohort study of young adults with both sexes pooled found a virtually monotonic trend toward lower BMI among those with longer sleep durations. 16 We found a significant relationship between sleep duration and obesity only in the 32-to 49-year age group, and this relationship neither precisely trended monotonically toward lower BMI with longer sleep duration, nor was it U-shaped. We found the likelihood of being obese for subjects who reported averaging 8 and 9 hours of sleep, as compared with subjects who reported averaging 7 hours of sleep, to differ by sex, with men who reported 9 hours and women who reported 8 hours being more likely to be obese. None of the sleep durations longer than 7 hours per night were statistically significant in the adjusted cross-sectional models with data for both sexes pooled.
Self-reported sleep duration at baseline continued to be associated with obesity status and higher BMI at follow-up in 1987 and in 1992. The small negative associations that we found between increasing sleep duration at baseline and change in BMI over the follow-up period were suggestive of a link between sleep duration and weight gain, but these results was statistically insignificant and therefore inconclusive. Stronger associations between sleep duration and subsequent weight gain were found previously, but that study had a younger age cohort and included repeated measures of sleep duration over the follow-up period. 16 Our study lacked repeated measures of sleep duration, so we were unable to determine how representative the baseline sleep measure was of the sleep durations over the follow-up period. The association between sleep duration reported at baseline and subsequent weight gain could have been weakened by changes in sleeping patterns over the follow-up period.
When interpreting the results from this study, we must keep in mind that the baseline measures of sleep duration and BMI were obtained about 20 years ago. The prevalence of obesity has increased since that time. Approximately 19% of the subjects included in our study between the ages of 32 and 49 years were obese at the time of the 1982-1984 NHANES Followup Study, while approximately 30% of the subjects between the ages of 30 and 49 years were obese at the time of the 1999-2000 NHANES. 25 The average number of hours of sleep per night is likely to have decreased since 1982-1984 due to societal and technologic changes, including increases in shift work, cable television, use of the Internet, 24-hour stores, and dual-income families. It is therefore possible that an even stronger association now exists between short sleep duration and obesity.
While the results from this epidemiologic study lend support to the hypothesis that short sleep duration could lead to obesity, an important consideration is whether reverse causation contributed toward this finding. One possibility is that the presence of specific sleep disorders that are more prevalent among the obese could have played a part in this association. The NHANES I Followup Study did not include questions on sleep disorders, such as sleep apnea, but it did include questions about trouble waking during the night and daytime sleepiness, which are associated with sleep apnea. 26 Our multivariate models included variables for trouble waking during the night and daytime sleepiness, therefore, at least partially controlling for sleep disorders. We would also expect that individuals with sleep apnea would be more likely to self-report higher average sleep times, since they are often unaware of their disrupted sleep patterns and require longer sleep durations to compensate for poor sleep quality.
Inadequate sleep could also influence body weight by making it more difficult to maintain a healthy lifestyle. In results from the National Sleep Foundation's 2002 "Sleep in America" Poll, not getting enough sleep was associated with irritability, impatience, pessimism, and feeling tired and stressed. 2 It would seem that these feelings and emotional states would function to lessen one's resolve and willpower to follow a diet or exercise routine.
This study has a number of limitations. The use of self-reported weights to compute BMI in 1987 and 1992 represents a limitation of the longitudinal analyses, since obesity prevalence estimates based on self-reported data tend to be lower than those based on measured data. 27 Both actual and self-reported weight data were obtained at baseline in [1982] [1983] [1984] . The actual and selfreported weights obtained in 1982-1984 had a Pearson correlation coefficient of .975, indicating a reasonable level of potential accuracy for the self-reported weights obtained from those followed up with from the same cohort in 1987 and 1992. Another limitation of the study was the use of self-reported sleep durations, as opposed to measured sleep durations. Good agreement has been found, though, in previous studies between self-reported sleep durations and those obtained through actigraphic monitoring. 28, 29 Other limitations include possible bias arising from loss to follow-up, missing data on baseline risk variables, and missing data at follow-up.
If metabolic changes resulting from sleep deprivation contribute toward weight gain, then interventions designed to increase the amount and quality of sleep could potentially augment the most common clinical interventions of increasing physical activity and improving nutrition. These interventions could include educating patients about healthier sleep-hygiene practices and helping them to modify maladaptive sleep habits.
The results from this study suggest that sleep deprivation could play a significant role in the etiology of obesity in some individuals. Further research is needed to further explicate the biologic mechanisms behind this relationship and to see whether interventions addressing inadequate sleep or poor sleep quality could treat or prevent obesity.
